Detection of DNA damage by thiazole orange fluorescence probe assisted with exonuclease III.
This work reports a fluorescent dye insertion approach for detection of DNA damage. The capture DNA with overhanging 3'-terminus was immobilized on silicon surface to hybridize with target DNA. The intercalation of cyanine dye of thiazole orange (TO) to the double helix structure of DNA (dsDNA) allowed intense enhancement of fluorescence signal. The DNA damage with chemicals led to poor intercalation of TO into double helix structure, resulting in the decrease of the fluorescence signal. This signal decrease could be further enhanced by exonuclease III (Exo III). With this approach, the target DNA could be detected down to 47 fM. Seven chemicals were chosen as models to monitor DNA damage. The results suggested that the present strategy could be developed to detect DNA damage, to classify the damaging mechanism with chemicals and to estimate the toxic effect of chemicals.